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DESCRIPTION 



JOINT BOOT 
Technical Field 

This invention relates to a bellows-like joint boot mainly for use in tripod type of constant velocity 
joints for automobiles. 

Background Art 

As one of constant velocity joints used for a drive shaft, etc. of a vehicle, a tripod type of joint is 
known. 

The tripod type constant velocity joint includes, as exemplarity shown in Figs. 9 and 10, a tripod 4 
constructed in a manner that three trunnions 3 each having a roller 2 protruding in the nomial 
direction to the axis are provided on one shaft 1 of an input and an output shafts and, and an outer 
housing 6 disposed at an end of the other shaft 5. The outer housing 6 has, on its inner periphery, 
three axially extending slide grooves 6a corresponding to the tripod 4. The constant velocity joint is 
constructed so that the rollers 2 of the tripod 4 are fitted in the slide grooves 6a to t>e axially 
slidable, thereby simultaneously enabling angulation of both shafts 1, 5 and enabling torque to be 
transferred between tiiem. 

In such constant velocity joints, it is general that for the purpose of preventing flie ingress of dust or 
extraneous matter inside the joint or of retaining the grease sealed tiierein, a joint boot 100 
moderately susceptible of extension and contaraction and flexural defomnation and assuming a 
bellows shape is mounted in a manner covering tiie part of tiie shaft 1 on tiie tripod 4 side from tiie 
outer housing 6. The joint boot 100 is formed at its axial one end as a large-diameter attachment 
part 101, which is fitted to tiie outer periphery of the outer housing 6 and fixed by means of a 
clamping memt>er 7 such as ring-like band and at its other end as a small-diameter attachment 
part 102, which is fixed to the outer periphery of the shaft 1 on the tripod 4 side by means of a 
clamping member 8 such as a ring-like band, wherein the botii parts 101, 102 are linked integrally 
by a bellows part 1 03. 

As illustrated in Fig, 10, the outer housing 6 is provided on tiie outer periphery tiiereof witii tiiree 
recessed portions 6b drcunrrferentially equidistantiy disposed and corresponding to tiie 
arrangement of tiie slide grooves 6a on tiie inner periphery tiiereof, and accordingly, the outer 
peripheral configuration of the outer housing 6 is non-circular, assuming a drcumferentially 
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tongued and grooved form (salient and reentrant form). In order to enable the mounting on the 
non-drcular outer housing 6 like this, there is known a so-called twoiDiece type joint boot 
constairted so that between the outer housing 6 and the large-diameter attachment part 101. a 
bushing 105 in a discrete body may be interposed (of. Patent Reference 1). The bushing 105 
assumes, on its outer peripheral surfoce, a circular form in cross-sec^on and is provided, in its 
inner peripheral area, with a plurality of lobe portions 104 protruding radially inwardly in a 
drcumferentially distributed manner so as to conform to the recessed portions 6b of the outer 
housing. 

Patent Reference 1 : US Patent No. 5,529,538 
Problems to be solved by tiie Invention 

In ttie joint boot as disclosed in Patent Reference 1 above, ttie outer housing has grooves defined 
on its outer peripheral surface while tiie bushing has on its inner peripheral surface protrusions 
mating witti tiie grooves, and it is supposed tiiat tiie axial positioning of tiie joint boot to ttie outer 
housing is effected by mating of tiie bo\h. In tiiat Reference, tiie aforesaid protixisions are 
disposed witiiin an extemal fitting area by the large-diameter attachment part in the axial direction 
of tiie bushing. 

However, a problem witii ttie stixicture of ttie protixisions disposed in ttie extemal fitting area by ttie 
large-diameter attachment part is tiiat when ttie joint txxDt will be mounted on tiie outer housing in 
tiie state ttiat ttie large-diameter attachment part is externally fitted on ttie bushing, ttie bushing is 
difficult to expand outwardly because the outer peripheral sur^ce of ttie bushing is constarained by 
ttie large-diameter attachment part and accordingly, it is difficult to mount it to ttie outer housing. In 
particular, in a case where in order to enhance the durability of ttie bellows part, ttie boot proper is 
formed firom a material of a higher hardness than ttie bushing, ttie area of ttie protixisions is more 
difficult to expand because ttie outer periphery of ttie bushing is oonsti^ined by ttie large-diameter 
attachment part of a high rigidity, so ttiat the mountability is impaired. 

In view of ttie aspects ttius described, ttie present invention has been made, and tiie invention is 
directed to a joint boot to be attached to an outer housing having a non-drcular outer contour, and 
aimed at enabling the axial positioning of tiie joint boot to an outer housing witiiout impairing the 
mountability. 

Solution Means of tiie Problems 

The joint boot witti which ttiis invention is concerned comprises a boot body including a 
large-diameter attachment part to be mounted on an outer housing of an outer peripheral 
configuration having a plurality of recessed portions in ttie circumferential direction, a 
small-diameter attachment part to be mounted on a shaft, and a bellows part integrally linking botii. 
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and a bushing interposed between the outer housing and the large<iiameter attachment part, 
VArfierein an outer peripheral surface of the bushing, on which the large<liameter attachment part is 
extemally fitted, assumes a circular form In crres-sedion and an inner peripheral surface of the 
bushing, which is to be extemally fitted and fixed to the outer housing, is formed with a plurality of 
lobe portions mating in the recessed portions in a drcumferentially distributed manner And the 
joint boot is characterized in tiiat the bushing is farmed, on ttie inner peripheral surface tiiereof, 
with protaisions fitting in grooves fomied on an outer peripheral surface of the outer housing and 
extending in the circumferential direction; and ttie protausions are positioned at a location deviating 
fix>m tiie external fitting area by ttie large-diameter attachment part in ttie axial direction of ttie 
bushing. 

Here, by reason of ttie mating of ttie protrusions disposed on ttie Inner peripheral surface of ttie 
bushing witti ttie grooves disposed on ttie outer peripheral surface of ttie outer housing, 
positioning of ttie joint boot to ttie outer housing in ttie axial direction is effected. Furttier because 
ttie protaisions are positioned outside ttie extemal fitting area by ttie large-diameter attachment 
part, upon mounting on tiie outer housing, tiie protiusion area can expand without being 
consti^ained by the large-diameter attachment part and hence, it is easy to insert ttie outer housing 
into ttie bushing. Therefore ttie axial positioning can t>e performed wittiout impairing ttie 
mountability to the outer housing. 

The protrusions for positioning may be disposed eittier at a location deviating on ttie bellows part 
side from ttie extemal fitting area by ttie large-diameter attachment part or at a location deviating 
oppositely to ttie bellows part from it. 

In ttie case where ttie protrusions are provided at a location deviating on ttie opposite side to ttie 
bellows part from ttie extemal fitting area by ttie large-diameter attachment part, it is 
advantageously possible to make ttie axial lengtti of tiie large-diameter attachment part of ttie boot 
proper shorter as compared with ttie case where ttie protrusions are provided at a location 
deviating on ttie bellows part side. More specifically, in the case where the protixisions are 
disposed on the bellows part side from ttie extemal fitting area, it is required to ensure ttie axial 
lengtti for forming ttie protrusions on the bellows part side, concumentty witti which ttie axial lengtti 
of the large<liameter attachment part of ttie boot proper may become longer by ttiat lengtti 
whereas in ttie case where tiie protrusions are disposed at a location deviating opposite to the 
bellows part, ttie axial dimension of ttie large-diameter attachment part is not affected ttiereby 

In ttiis case, it is preferred ttiat an upset part capable of stopping an edge face of ttie 
large-diameter attachment part in ttie axial direction be formed on the outer periphery of ttie 
bushing and ttie protrusions be disposed on ttie inner peripheral surface of the upset part of ttie 
bushing. By ttie provision of ttie upset part like ttiis, it is possible to enhance ttie assembling 
properties. Further because ttie protusions are provided on ttie inner peripheral surface of ttie 
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upset part, the axial dimension of the bushing is no longer lengthened only for the purpose of 
positioning. In particular, in a case where the axial dimension of the upset part is lengthened taking 
account of the aforementioned assembling properties, a sufficient axial dimension for the provision 
of the protrusions at the inner periphery of the upset part is secured, which Is advantageous. 

Further in this case, it Is also preferred that the bushing be provided, over the whole drcximferenoe 
of the inner peripheral surface thereof, with a faying inner peripheral portion smaller in diameter 
than the outer housing so that the bushing can be fayed and fitted extemally to the outer housing, 
and concurrently, at one end of the bushing opposite to the bellows part, with an upset inner 
peripheral portion over the whole drcumference of the inner peripheral surface thereof, the upset 
inner peripheral portion assuming a straight hole larger in diameter than the outer housing and 
guiding the outer housing when extemally fitting the bushing to the outer housing; and that the 
protrusions be disposed t)etween the faying inner peripheral portion and the upset inner peripheral 
portion. Due to tiie provision of the faying inner peripheral portion stated above, the faying property 
of tiie bushing to the outer housing can be enhanced. Furttier due to the provision of the upset 
inner peripheral portion, it is possible to facilitate fitting ttie bushing extemally to the outer housing, 
despite such structure tiiat the bushing can be fayed and extemally fitted on the outer housing. 
Moreover because the protxisions formed on the inner peripheral surface of the upset part are 
disposed l)etween tiie faying inner peripheral portion and the upset inner peripheral portion, tiie 
upset inner peripheral portion Is thus terminated not to reach ttie external fitting area by ttie 
large-diameter attachment part and consequentiy, it is possible to introduce smoottily the top of ttie 
outer housing finom the upset inner peripheral portion via ttie protrusions into ttie faying inner 
peripheral portion. 

On ttie other hand, in ttie case where ttie protatisions are disposed at a location deviating on ttie 
bellows part side from ttie extemal fitting area by ttie large-diameter attachment part, it is preferred 
ttiat ttie large-diameter attachment part be defined on its outer peripheral surface witti a recessed 
portion for fixation drcumferentially extending and receiving a damping member and that an inner 
peripheral area of ttie large-diameter part on the bellows part side fium ttie recessed portion for 
fixation surround ttie outer peripheral surface of ttie bushing at a clearance gap Oius defining an 
axially surrounded area, in which ttie protusions are disposed on the inner peripheral surface of 
ttie bushing. In ttiis case, the protrusions area is allowed to expand outwardly because of ttie 
dearance gap upon mounting on ttie outer housing, so ttiat ttie mountability can be secured. 

In ttie joint boot of this invention, ttie protrusions need not be provided in the whole drcumference 
of ttie inner peripheral surface of the bushing, but preferably are provided only at arc-like wall 
portions located between drcumferentially adjacent lobe portions, whereby ttie mountability to ttie 
outer housing is improved. 

In ttie joint boot of ttiis invention, when ttie bushing is formed flnom a softer material ttian ttie boot 
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proper, it is possible to enhance the durability of the bellows part and simultaneously to enhance 
the faying (dose or tight mating) property of the bushing to the outer housing. 

Again in the joint boot of this invention, the lobe portions may include each an inner wall portion 
radially inwardly jutting in a curved form, an outer wall portion of an arc form constituting part of tiie 
outer peripheral surface of tiie bushing, a central strut wall linking ttiese inner and outer wall 
portions in ttie middle of botti relative to ttie circumferential diredion, and lateral strut walls 
connec^ng botii ttie inner and outer wall portions on both sides of the cental strut wall, whereby 
four relief holes are formed and juxtaposed in ttie lobe portion in tiie drcunnferential direction. Here, 
ttie inner wall portion of tiie lobe portion is supported by tiiree strut walls, i.e., ttie central strut wall 
and ttie lateral strut walls and hence, for example, when ttie large<liameter attachment part is 
tightened to be fixed from extemally by means of a damping memt)er. a variation in damping 
force can l>e most effectively reduced. More specifically stated, according to ttie constitution of ttie 
tiiree strut walls, when ttiey are disposed equidistantiy in tiie drcumferential direction, it is possible 
to support tiie central area of tiie inner wall portion, which juts out most largely radially inwardly, by 
tiie central strut wall and simultaneously to dispose ttie lateral stiut walls on bo\h sides ttieneof so 
tiiat ttie damping force can be equalized to tiie utinost. Furtiier according to ttie tiiree strut walls, a 
relatively simple construction in tiie asped of a mold geometiy will suffice and besides, some 
degree of cross-sectional area for cores for molding ttie relief holes can be ensured, so ttiat it is 
possible to suppress deformation upon application of an injection pressure. As a consequence, 
while ensuring tiie moldability, it is possible to reduce ttie variation in damping force to equalize ttie 
contad pressure which the inner wall portions exert on tiie outer housing in tiie drcumferential 
diredion to tiie utmost, tiius enhandng tiie sealing properties. 

In tiie joint boot described above, when ttie lateral stiiit walls slant in such a manner ttiat as ttiey 
extend outwards, ttiey approach the centiBi strut wall, it is possible to secure demolding property 
of ttie cones for molding ttie relief holes. Moreover it is possible to conned ttie lateral stiut walls, 
which support ttie outward areas of the inner wall portion, to the inner wall portion at a nearly 
vertical angle, so tiiat ttie contad pressure the inner wall portion exerts on ttie outer housing can 
be more equalized in the circumferential diredion. 

Effects of tiie Invention 

In accordance witii this invention, in the joint boot to be mounted on an outer housing assuming a 
non-drcxilar configuration in outer periphery as is tiie case with a tipod type constant velocity joint, 
tiie axial positioning of ttie joint tKX)t to ttie outer housing can be effeded wittiout impairing ttie 
mountabilHy to the outer housing. 

Best Mode for Carrying out ttie Invention 
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The embodiments of this invention will be hereinafter described wAh reference to the 
accompanying drawings. 

Fig. 1 is a cross-sectional view of a joint txxDt 10 relating to one embodiment, wherein the joint boot 
1 0 is adapted to be installed on a tripod type constant velocity joint for automobiles as illustrated in 
Figs. 9 and 1 0 mentioned above. 

The aforesaid constant velocity joint includes, as shown in Fig. 7, the tripod 4 having three 
trunnions 3 wrtti rollers 2 attached to tiie input shaft 1 in a manner projedting in tiie normal direction 
to tiie axis, and tiie outer housing 6 attached to tiie end of tiie output shaft 5. The outer housing 6 
has tiiree axial slide grooves 6a corresponding to the tripod 4 on its inner periphery and tiiree 
recessed portions 6b equidistantiy disposed in tiie circumferential direction on its outer periphery, 
corresponding to tiie arrangement of tiie slide grooves 6a, whereby tiie outer peripheral contour of 
tiie outer housing 6 is configured in a non-circular form, assuming a drcximferentialty tongued and 
grooved configuration. 

The joint booi 10 is an assembly body comprised of a boot proper 18. which incorporates a 
large-diameter attachment part 12 to be attached to the outer housing 6, a small-diameter 
attachment part 14 to be attached to tiie shaft 1 and a bellows part 16 joining tiie botti integrally, 
and a bushing 20 interposed between tiie outer housing 6 and tiie large-diameter attachment part 
12. 

The boot txxiy 18 is molded by btow molding using a tiiermoplastic elastomer resin, for example, 
TPEE, TPO, eto. On tiie otiier hand, tiie bushing 20 is molded in a discrete body fifom tiie boot 
body 18, using a softer material than the boot txxly 18 by injection molding, for example, using 
tiiermoplastic elastomer resin such as TPO or njbt)er material such as chloroprene rubber. Here, it 
is preferred that the hardness of tiie boot proper 18 t>e preset at 40 to 50 degrees in JIS D 
hardness and tiie hardness of tiie bushing 20, at 55 to 85 degrees in JIS A hardness (both 
according to JIS K 6253). If tiie hardness of tiie bushing 20 is less tiian 55 degrees in JIS A 
hardness, it is too soft to deteriorate the sealing properties whereas if tiie hardness exceeds 85 
degrees, it is too hard, so tiiat there is a possibility of reducing tiie clamping capability. On the otiier 
hand, if the hardness of tiie boot proper 18 is less than 40 degrees in JIS D hardness, then the 
rigidity is too low, so that the bellows part 1 6 is susceptible to deformation by impact force whereas 
if the hardness exceeds 50 degrees, it is too hard and tiie durability is likely to lowered. 

The large-diameter attachment part 1 2 of tiie boot proper 1 8 has a short cylinder shape assuming 
a circxilarform in cross-section botii on inner and outer peripheral surfaces tiiereof, and is provided 
on tiie outer peripheral surface witii a recessed portion 22 for fixation for receiving a ring-form 
clamping member 7. The small-diameter attachment part 14 assumes a short cylinder shape so 
as to be externally fitted and fixed to tiie shaft 1 on tiie tripod 4 side and is provided, on its outer 
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peripheral surface, with a recessed portion 24 for fixation, extending drcumferentially, for receiving 
a ring-form dannping nnember 8. The large-diameter attachment part 12 and the smalkiiameter 
attachment part 14 are disposed coaxially, namely to have a common axis O. The bellows part 16 
Is a tapered bellows txxly that is formed to be gradually tapered down from the large-diameter 
attachment part 12 toward the small-diameter attachment part 14, its cavity defining a grease-filled 
space 25. 

As shown in Figs. 2 and 3, tiie bushing 20 assumes, on die outer peripheral surface on which the 
large-diameter attachment part 12 is externally fitted, a drcular form in cross-section and is 
provided, on ttie inner peripheral surface which is extemally fitted and fixed to the outer housing 6, 
witti a plurality of lobe portions 26 mating in tiie recessed portions 6b in a drcumferentially 
distributed manner. The lobe portions 26 protrude radially inwardly and are disposed at equal 
intervals of 120 degrees in the drcumferential direction. More specifically, each of tiie lobe portions 
26 is configured in a gently sloped chevron form in transversal cross-section and in a symmetric 
form relative to a center line L thereof in tiie drcumferential direction as viewed in tiie axial direction 
of tiie bushing 20, and merges smoottily into arc-like wall portions 28 between mutually adjacent 
lobe portions 26. 

The lobe portion 26 has, as shown in Figs. 2 and 3, an inner wall portion 30 radially inwardly jutting 
in a curved form to be mated in the recessed portions 6b and an outer wall portion 32 in an arc 
form constituting part of tiie outer peripheral surface of tiie bushing 20, wherein in a cavity space 
defined t>etween tiie inner wall portion 30 and tiie outer wall portion 32, there are provided a 
centirat strut wall 34A; 34B connecting botti wall portions 30, 32 in tiie drcumferential middles 
tiiereof and a pair of lateral stint walls 36A, 36A; 36B, 36B connecting botii wall portions 30, 32 on 
botti sides of tiie central stint wall. Thereby on ttie lobe portion 26, four relief holes axially 
subsiding are Juxtaposed in tiie drcumferential diredion. More specifically, the relief holes 
comprise two pairs of first bottomed relief holes 38A, 40A, 40A, 38A (cf. Fig. 2) opening on ttie side 
of one edge surface 20A of tiie bushing 20 and t)eing symmetiic relative to ttie center line L; and 
two pairs of second bottomed relief holes 388, 40B, 40B, 388 (cf. Fig. 3) opening on tiie side of 
the other edge surface 208 of tiie bushing 20 and being symmetiic relative to tiie center line L. 
Accordingly, the stixrt walls are constitijted of first stiut walls (the centi^l stixrt wall 34A and tiie 
lateral stixrt walls 36A, 36A) comparting mutually the first relief holes and second stiut walls (tiie 
centiBi stiut wall 348 and tiie lateral stiut walls 368, 368) comparting mutojally ttie second relief 
holes. Furttier, there is provided a third stiut wall 37 (cf. Fig. 1 ) tiiat extends drcumferentially and 
supports the inner na^II portion 30 by a wall partitioning tiie first relief holes and tiie second relief 
holes. Stated another way, tiie first relief holes and tiie second relief holes are provided interposing 
the stiut waW 37 on the axially central side of tiie bushing 20 on both sides tiiereof. The four first 
relief holes 38A, 40A, 40A, 38A are the same in depth. Furtiier the four second relief holes 388, 
408, 408, 388 are also tiie same in depth and ttie depfli tiiereof is a littie shallower tiian that of ttie 
first relief holes 38A, 40A. 
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As shown in Fig. 4, the first central start wall 34A is a radially extending wall supporting the inner 
wall portion 30 against the outer wall portion 32 and disposed in the drcunnfierential middle of the 
former where the inner wall portion 30 radially inwardly juts most largely. The first lateral strut walls 
36A serve to support the Inner wall portion 30 to the outer wall portion 32 and are disposed 
obliquely to the central strut walls 34A disposed in a radial fashion from the axis O, not in parallel. 
The lateral strut wall 36A supports the inner wall portion 30 in an intemriediate position between a 
root area 30A to the outer wall portion and a linking area 30B to tiie central staut wall at the inner 
wall portion 30 so ttiat tiie inner wall portion 30 may be supported by ttie central strut wall 34A and 
flie lateral strut walls 36A, 36A at dncumferentially equal intervals, namely, is connected to tiie 
inner wall portion 30 in tiie intermediate position. Furttier in ttiis connecting position, the lateral strut 
wall is disposed to slant in a manner such tiiat as it extends outwardly of the connecting position, it 
comes dose to tiie center, namely, approaches tiie cential strut wall 34A so tiiat tiie lateral stirt 
wall may intersect nearly vertically to the inner wall portion 30. Here, tiie connecting angle d of 
tiie lateral strut \a^II 36A to tiie inner wall portion 30 is preferred to be nearty vertical, and more 
particulariy, the conneding angle 6 is preferably in tiie range of 70 to 110 degrees (i.e., 90 ±20 
degrees), more preferably in tiie range of 80 to 1 1 0 degrees. By the conneding angle 9 is meant 
an angle at which a center line N of tiie lateral strut wall 36A and a tangential line P on tiie inner 
peripheral surface of tiie inner wall portion 30 intersecting to the center line N make. Due to tiie 
constitution tiiat the first strut va^IIs 34A, 36A are provided in ttiis manner, a pair of tiie first relief 
holes 40A, 40A located inwards and dose to tiie center line L assume a trapezoid shape in 
cross-section whose side on tiie outer peripheral surfiaoe of the bushing 20 is narrowed whereas a 
pair of the first relief holes 38A, 38A located outwards assume a talangular shape in cross-sedion. 

The stiudure of tiie second centiBi stiut wall 348 and tiie lateral strut walls 368, 368 is the same 
as tiiat of tiie first cential staxit wall 34A and tiie lateral strut walls 36A, 36A, and consequentiy, tiie 
stiudure of tiie second relief holes 388, 408, 408, 388 is also tiie same as tiiat of tiie first relief 
holes 38A, 40A, 40A, 38A in position and shape. 

Further a wall ttiickness T2 of ttie first stiirt walls 34A, 36A, a wall thickness T5 of ttie second stixrt 
walls 348, 368, a wall ttiickness T1 of the inner wall portion 30 of ttie lobe portion 26, and a wall 
ttiickness T4 of tiie arc-like wall portion 28 located between drcumferentially adjacent lobe 
portions 26 are preset to be the same or nearly the same in order to equalize cooling speeds of 
resin material or rubber material constituting ttiese wall portions. On ttie other hand, as far as ttie 
ttiird stiirt wall 37 is concemed, a wall ttiickness T3 of it in the axial direction is set to be thicker 
tiian these wall ttiicknesses T1, T2, T4 and T5. Thereby ttie damping force by ttie clamping 
member 37can be securely tiansferred to ttie inner wall portions 30. 

As illustirated in Figs. 1 and 5, at ttie inner periphery of ttie large-diameter attachment part 12 of ttie 
boot proper 18 there is provided an annular protmsion 42, whereas tiie bushing 20 is provided at 



its outer periphery with a shallow annular groove 44 with which the annular protrusion 42 mates. 

Further at the outer periphery of the bushing 20, there is formed an upset part 46 capable of 
holding and stopping an edge face 12A of the largeKliameter attachment part 12 in the axial 
direction. An axial length X of the upset part 46 is set to be longer than a wall thickness Z of the 
large<liameter attachment part 12 so that as the mating of the bushing 20 with the large-diameter 
attachment part 12 progresses, the large<liameter attachment part 12 may not push down the 
upset part 46, whereby the rigidity of the upset part 46 in ttie axial direction is enhanced. Here, ttie 
length X of the upset part 46 is set to be longer than ttie wall tiiickness T4 of the arc-like wall 
portion 28, so that the rigidity is more enhanced. In general, when the bushing 20 is injection 
molded, the length of the upset part is preset in an equal degree of dimension to the wall thickness 
of the arc-like wall portion 28 adjacent to it, taking the flow of resin within a cavity into account 
However, this example is characterized in that the length of the upset part is made longer than the 
wall thickness T4 of the adjacent arc-like wall potion 28 thereby to enhance the rigidity. The length 
X of the upset part 46 is such that the large-diameter attachment part 12 never pushes down the 
upset part 46, and preferred to be 2 to 5 times the \Na\\ thickness T4 of the large-diameter 
attachment part 12. Thereby it is possible to enhance ttie rigidity of the upset part 46 while 
suppressing an increase in fabrication cost By the \a^II thickness Z of the large<liameter 
attachment part 12 is meant a maximum wall thickness value at an extremity side portion from the 
recessed portion 22 for fixation. 

In the outer periphery of the bushing 20, its one end 48 on the bellows part 1 6 side is configured in 
a taper form smaller in diameter toward the tip end. Thereby it is possible to guide the 
large-diameter attachment part 12 by ttie tapered portion 48 when fitting ttie large-diameter 
attachment part 12 to ttie bushing 20, ttius enhancing the assembling properties of botti. 

The bushing 20 is formed, on its inner peripheral surface, witti a faying inner periphery portion 50 
over ttie whole cincxjmference ttiereof. That is, the faying inner peripheral portion 50 is set so ttiat 
ttie profile of ttie inner peripheral surface ttiereof is smaller ttian ttie profile of ttie outer peripheral 
surface of ttie outer housing 6. Since on ttie inner periphery of ttie bushing 20, ttie lobe portions 27 
fith'ng in the recessed portions 6b of ttie outer housing 6 are disposed in a distributed manner as 
described above, ttie inner periphery varies in radius in ttie circumferential direction. Therefore, ttie 
radii at ttie inner peripheral surface of the faying inner peripheral portion 50 are set to be smaller 
tiian radii at corresponding places of ttie outer housing 6 in the whole circumferential direction. For 
example, ttie radius D2 at ttie lobe portions 26 is preset smaller ttian ttie radius DO at ttie recessed 
portions 6b of ttie outer housing 6, as shown in Fig. 6. Thereby ttie bushing 20 is constructed so 
ttiat it can be closely mated and externally fitted to ttie outer housing 6. 

Furttier, ttie bushing 20 is formed, over ttie whole circumference of ttie inner peripheral surface at 
one end ttiereof opposite to ttie bellows part 16, witti an upset inner peripheral portion 52 ttiat 
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assumes a straight hole larger in diameter than the outer housing 6 and guides the outer housing 
6 when the bushing 20 is extemally fitted on the outer housing 6, The upset inner peripheral 
portion 52 is set so that the profile of the inner peripheral surface thereof is larger than that of the 
outer peripheral surface of the outer housing 6, namely the radius at the inner peripheral surface of 
the upset inner peripheral portion 52 is larger than the radius at corresponding place of the outer 
housing 6 in the whole circumference thereof. For example, as shown in Fig. 6, the radius D1 at 
the lobe portions 26 is set to be larger than the radius DO at the recessed portions 6b of the outer 
housing 6. The upset inner peripheral portion 52 is terminated not to reach the external fitting area 
by the large-diameter attachment part 12 in the axial direction of the bushing 20. That is, the upset 
inner peripheral portion 52 is disposed within ttie range of the axial length X of the upset part 46 
from the one edge face 20A of the bushing 20, namely formed in a shorter axial dimension than 
the upset part 46. The boundary between the upset inner peripheral portion 52 and the faying 
inner peripheral portion 50 assumes a tapered hole while the boundary between the upset inner 
peripheral portion 52 and tiie one edge face 20Aof the bushing 20 also assumes a tapered hole. 

As shown in Figs. 5 and 6, the outer housing 6 is provided on its outer peripheral surface with 
circumferentially extending grooves 54. The groove 54 is provided only in a peripheral area 
corresponding to the slide groove 6a of the outer housing 6, but not in a peripheral area 
corresponding to tiie recessed portion 6b. 

As shown in Figs. 5 and 7, tiie bushing 20 is provided on its inner peripheral surface with 
protnusions 56 each mating witti tiie groove 54 above. The protxision 56 is formed to extend in tiie 
circumferential direction only on tiie arc-like wall portion 28 between tiie lobe portions 26, 
corresponding to ttie groove 54, As shown in Figs. 2 and 3, tiiree protxisions 56 are present at 
ttiree places on tiie circumference. The protousions 56 are, in tiie axial direction of tiie bushing 20, 
located in a position deviating flTom an extemal fitting area Q by ttie large-diameter attachment part 
12, namely, ttie area in which ttie bushing 20 and ttie large-diameter attachment part 12 mate witti 
each ottier In ttiis example, ttie protixisions are located in a position deviating on ttie opposite side 
to ttie bellovy^ part 16 from ttie extemal fitting area Q. More specifically, ttie protrusions 56 are 
disposed on ttie inner peripheral surface of tiie bushing 20 at ttie upset part 46 and between ttie 
faying inner peripheral portion 50 and ttie upset inner peripheral portion 52. Thus tiie one side of 
ttie bushing interposing tiie protixisions 56 constitutes ttie faying inner peripheral portion 50 and 
the other side, ttie upset inner peripheral portion 52. 

When ttie joint t)oot 10 tiius constructed is installed to a constant velocity joint, as shown in Figs. 6 
and 7, ttie large-diameter attachment part 12 of ttie boot proper 18 is fitted extemally and seated 
on ttie bushing 20. ttiereafter, ttie bushing 20 is extemally fitted to ttie outer housing 6, concurrentiy 
witti which tiie small-diameter attachment part 14 is fitted extemally to ttie shaft 1, and ttie 
respective damping members 7, 8 are tightened and fixed on tiie recessed portions for fixation 22, 
24, respectively. 
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In externally fitting the bushing 20 to the outer housing 6. the upset inner peripheral portion 52 
serves to guide the outer housing 6 and consequently, it is possible to facilitate fitting the bushing 
- 20 externally on the outer housing 6. At that time, due to the fad that the protaisions 56 provided 
on the inner peripheral surfiace of the arc-like wall portion 28 are not situated in the external fitting 
area Q whose outer peripheral surface is constrained by the iarge<liameter attachment part 12 
having a high hardness, the bushing 20 Is easy to expand radially outwardly in the area of the 
protrusions 56, so that it is easy to insert the outer housing 6 into the bushing 20. Further at that 
time, because ttie protaisions 56 togetiier with tiie upset inner peripheral portion 52 are outside 
the extemal fitting area Q, it is possible to introduce smoottily tiie top of tiie outer housing 6 firom 
tiie upset inner peripheral portion 52 via tiie protiusions 56 into tiie feying inner peripheral portion 
50. Moreover due to tiie fact that tiie upset inner peripheral portion 52 is provided witiiin the range 
not reaching tiie extemal fitting area Q also in tiie circumferential area of the lobe portions 26 
where tiie protrusions 56 are not disposed, when forcing tiie outer housing 6 guided by tiie upset 
inner peripheral portion 52 into tiie faying inner peripheral portion 50, an excessive force need not 
apply from initially, so that it is possible to introduce smoottily. Stated another way, if tiie upset inner 
peripheral portion 52 extends up to tiie extemal fitting area Q, an excessive force will l>e required 
firom initially when forcing tiie outer housing 6 into tiie faying inner peripheral portion 50, but in tiiis 
example such tiiouble can be solved. When tiie bushing 20 is mounted on tiie outer housing 6 in 
tiiis way, tiie protiusions 56 mate witti tiie grooves 54 of tiie outer housing 6, and tiie axial 
positioning of tiie bushing 20 is effected. Further, a high sealing property between tiie bushing 20 
and tiie outer housing 6 is ensured because of the faying inner peripheral portion 50. To 
summarize, it is possible to effect tiie axial positioning of tiie bushing 20 wittiout impairing its 
mountability to tiie outer housing 6 and to ensure a high sealing property. 

Again because tiie axial dimension X of tiie upset part 46 is made longer, it is possible to prevent 
such a trouble tiiat when tiie boot proper 18 is assembled witti tiie bushing 20 witii robot hands or 
manually, tiie large-diameter attachment part 12 of ttie boot proper 18 pushes down to ovenide 
ttie upset part 46. Besides tiie axial dimension X of tiie upset part 46 is so long tiiat on its inner 
peripheral surface, a sufficient axial dimension for the provision of tiie protiusions 56 can be 
secured. 

Further t)ecause the inner wall portions 30 of tiie lobe portions 26 are each supported by ttie 
central strut wall 34A; 34B located drcumferentially in tiie middle ttiereof and tiie lateral sti^lt walls 
36A, 36A; 36B, 36B on botii sides of tiie former, i.e., ttiree strut walls in total, it is possible to 
support ttie middle area of ttie inner wall portion 30 jutting most largely radially inwardly by the 
centiBi stixit wall 34A; 348, and simultaneously to dispose ttie lateral strut walls 36A, 36A; 368, 
368 on botti sides of the central starut wall in a manner that the tightening force can be equalized to 
the utinost, whereby it is possible to reduce effectively the variation in tightening force. 



12 



Additional operations can be further achieved by constructing the lateral start walls 36A, 36B to 
slant in a manner such that as they extend outwardly, they apprx>ach the central strut walls 34A, 
34B. That is, if the lateral strut walls 36A, 36B are disposed in parallel to the central strut walls 34A, 
348, the cross-sectional area of the relief holes 38A, 388 outside the lateral strut walls 36A, 368 Is 
smaller, so that it will be difficult to demold the oor^ for molding them. On the contrary, by the 
slanting formation as descrit)ed above, it is possible to make the cross-sec^onal area of the 
outward relief holes 38A, 388 large, thus ensuring demolding property of the cores to enhance the 
moldability. Further it is possible to connect the lateral strut walls 36A, 368 supporting the outside 
suriiace of the inner wall portion 30 to the inner wall portion 30 at a nearty vertical angle, and hence 
it is possible to equalize more the contact pressure that the inner wall portions 30 apply to the outer 
housing 6 in the circumferential direction, thereby enhancing the sealing properties at the lobe 
portions 26. 

Fig. 8 represents a variation example regarding the arrangement position of tiie protrusions 56. In 
this example, the protrusions 56 are provided in the position deviating on tiie bellows part 16 side 
from the external fitting area Q by the large-diameter attachment part 12. In a zone of tiie 
large-diameter attachment part 12 located on tiie bellows part 16 side from tiie external fitting area 
Q, tiie bushing 12 exists and tiie outer periphery tiiereof is surTX)unded by tiie large-diameter 
attachment part 12. Consequentiy, lest tiie outer periphery of the bushing in tiiat zone should be 
constiained by the large-diameter attachment part 12, tiiat zone of tiie large-diameter attachment 
part 12 juts out at 60 more radially outwardly tiian tiie recessed portion for fixation 22. The inner 
periphery of tiiis jutting portion 60 surrounds the outer peripheral surt'aoe of tiie bushing 20 at a 
clearance gap 58. In an axial range of tiie bushing 20 surrounded at tiie clearance gap 58, tiie 
protarusions 56 are formed on tiie inner peripheral surface of the bushing 20. For tiie purpose of 
mating witti tiie protrusions 56, tiie grooves 54 of tiie outer housing 6 are also provided on the top 
end side of the outer housing 6 further ttian tiie case witti the aforesaid embodiment. The otiier 
constauction than the construction of the protrusions is similar to tiiat of the aforesaid embodiment, 
and explanation tiiereof will be omitted, accordingly. 

Also in the example shown in Fig. 7, a similar operation to tiie embodiment above is basically 
achieved, but in tiiis case, when mounted on tiie outer housing 6, tiie area of tiie protiusions 56 of 
tiie bushing 20 is allowed to expand outwardly owing to tiie clearance gap 58, so tiiat mountability 
can be secured. 

Industrial Applicability 

The joint boot according to tiiis invention enables its axial positioning witiiout damaging the 
mountability to tiie outer housing, and can be advantageously utilized as a joint boot mainly tor use 
in a taipod type constant velocity joint, etc. for automobiles. 



Brief Description of the Drawings 
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Fig. 1 is a longitudinal sec^onal view of a joint boot pertaining to an emtxxliment of the Invention; 
Fig. 2 is an illustration of a bushing of the joint boot above as viewed from outwardly of one edge 
face thereof; 

Fig. 3 is an illustration of the same bushing as viewed from outwardly of the otiier edge face] 
Fig. 4 is an enlarged sectional view of a lobe portion of ttie bushing at tiie one end thereof 
Fig. 5 is an enlarged sec^onal view of essential parts of the joint boot in its assembled state to a 
constant velocity joint; 

Fig. 6 is a sectional view showing tiie state in course of assembly of tiie joint boot to the constant 
velocity joint; 

Fig. 7 is a sectional view showing the state tiiat tiie joint boot is assembled to the constant velocity 
joint; 

Fig. 8 is an enlarged sectional view showing essential parts of ttie joint t)OOt relative to anotfier 
embodiment in its assembled state to ttie constant velocity joint; 

Fig. 9 is a sectional view of a conventional joint boot in tiie state that it is assembled to tiie constant 
velocity joint; 

Fig. 1 0 is a side elevation of the constant velocity joint above. 
Description of Reference Characters 

1 • • shaft, 6 • • outer housing, 6b recessed portion, 7 • • clamping member. 10 • • joint 
boot, 12 • - large<iiameter attachment part, 14 • - small-diameter attachment part, 16 
bellows part 18 boot proper, 20 bushing, 22 - - recessed portion for fixation, 26 lobe 
portion, 28 arc-like wall portion, 30 inner wall portion, 32 outer wall portion, 34A, 34B 
central stxrt wall, 36A, 368 lateral stixrt wall, 40A -first relief hole, 38B, 40B second 
relief hole, 46 upset part, 48 - tapered portion, 50 faying inner peripheral portion, 52 - 
upset inner peripheral portion, 54 • groove, 56 • • protrusion, 58 • clearance gap 



